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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
communication network system and a communication 
connection method which enables P2P connection 
between different private address networks. 
SOLUTION: The communication network system 
performs P2P connection between a client 12A having a 
private address and a client 12B having the other private 
address. The client 12B predicts and creates a 
transmission destination port number and sends one 
packet including this transmission port number to the 
other party, and the client 12A predicts the transmission 
destination port number to create a plurality of 
transmission source port numbers and creates and 
transmits a plurality of packets 20-1 to 20-n including the 
transmission source port numbers respectively to the other party. When the transmission 
source port number of one of the plurality of packets coincides with the transmission 
destination port number of the one packet, 1:1 mutual connection is established. 
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*:MT>M 2A. 12A-1. 1 2 A- 2*>*n<?4uJU «f?R9P»»K k fl.g&£*>* 
f-;^*-A^-v-ij|gLc»| Uf-;/S 11. S 1 3. S 14, S 1 5» , tt» 
F£tfLT*-,v3Hi Uf?ys 1 2) fcftofc)) Ltv»4, * 1 1 

OfSrclPJi TSrcPortJ ftftiO/^v f-Kft LTfiillig 

* <?Bft> ©TDs t iPJ i TDstPortJ LX^Z* 
[0 0 4 1 ] 

@2 K&ti n ,v- £ 1 1 AKj: i^atiJA 7-f 7/ h) <^*- hg-^ fs r c 20 
Po r i J £&jfcLfcKfcft*>ii*&i*»<*>Po r tSf <**- M^> !i, ^K^ii-f- 

7 -f T> 1 1 2 AWXf-^S 1 1 fcffi£.'^y l>t-ii*«QftBrfli*frC fSrcPort 
(X 1) J frt> FS report (P) J ^gfcSirCii 'J „ fM^f ?7"S 1 2~ 
S 1 5 Uftft't*- 7 h tli FSrcPortJ*, P + 1 > P + 2 » P + 3 , P+ 4 > \ 
of9KiTV»iif:i«9*4, fi^C^'f?/' h 1 2A« TS r c Po r ij How 

, -?-cf)|*<7)B?K^ja<0^-C, #J<7>* 7-f7>ll 2A-], 12 A - 2 ft/t^- -j \ 

[0 0 4 2] TO 

B2Cg;?n^^-4Cili, ^5>f7^M 2 A, 12A-1. 12A-2# 
SLf TSre IP/SicPort/Dst I P/D stProiJ cok^fc-frt-.''* 

f -*]&#t*i» ,v-^nACJ:t|SftSJiiPor t **<?>ttfiSlr|§£&9 Hfc 
fit.* *K l&±oow<oa>ig£fcffifc$6 ±f£^?^7 
yh 1 2B* 1 8«?Ji**-* 1 lBWPor tS*«£J*T?fcH fc 0 

CIA If*-* 1 1 A?)rtBtf)^7-f7> h 1 2A£, nB<7>?v-l T> b 1 2Bi<?> 
W'TP2P8&*ffoTS4i*lTi&£fc-*-*fcie>CMU lAifcttft'- * 1 1BU 

£it&Po r t h««***LT£lS*S&**.r 

[0 0 4 3] 40 

£S *rC#*K SNSi-»IK^C4DK%fi1- ft/tjrv l-T-tfS YN (v^c^X) 77 

frhZ>tc*>. P 2 P««ETti3> FD-.V75/04i>UDP/^? f-£f3w& 0 
[0 0 4 4 ] 

03 A, 3B, ZCZmXT, Uffi Port f *?»T 'J <A 

*ftf8U^7 n> M2A, 1 2B<^>H<iOP 2 P*«*3lE-*-ft 0 H3 A-3Ctt- 
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<*» JP 2OM-I80O0J A 2001.6.24 

[0 0 4 5] 

if^y^ry J- 1 2 Mi rSrc I p (A) /SrcFort (X) /D s t I p (L 
) /D s t P 0 r t (Z)Jt'^i ttSrttfffcatr^*- 7 t- t Uf-;/S2 1) 
, A*— ^ (77^?^*-*) 1 1 A tiMt d e - 1 - a- 1 5 a,c > <X^~> 
7*S 2 2) 0 ±le-'-?7- 7 Jlft&Klftflto rS r c I P (A) /SrcPort ( 

X ) /D s t I ? (L)/DstPort ( Z ) J (±, ff- 9 1 1 A C-^oDtt A TUtg J3 
J: 0=1 P-^*V- K«g&£go'",>-c [SrcIP (G) /SrcPort (P> /Ds 
t IP (L) /DstPort (Z) J U£&**U->» nt:^-if-.'n 5fij\ ^7^7 10 
> f- 1 2 Art^c^ >S^^IE#T*^75>§*^?ySt^ Ufv^S 2 3> <> ?iJ5e 
v/7"S 2 3-C. YESt*4tgKtt?9-f7>H 2 AO^^rif tUl' f - X 
CftftL Uf v7'S2 4) . N0-C^t^!^7-f 7^ h 1 2 A £^HF>»r££fi-t 
<?> '^S2 5) o *r 7"S 2 4 *£frlfclfefcMU Df-f-;ti5!i, 
~?'y J- 1 2 A^ijL-CD^-f >at»y£i§fei-& (Xf?7"S 2 6) <> **?:/S 2 5 K Jt 
&mntfzii7.'rv 7-S 2 6U <fc4 3HHi*- 9 1 1 A^fiU^7f7> h 1 2 At 
Jt »JS€?n* U-r ?7S 27 )o 
[0 0 4 6 J 

Rfltfc, MO>h 1 2B^Dk"-+-.'<l 5U3tJtT r S r c I P (B) /SrcP 
ort lY) /Ds t i P (L) /DstPort (' Z ) J t ^ * ttM AMR* <? *> 

&o 5 ttiS iCUc^ Uf?7"S2 9) 

0 >t$-? KU^iii* rSrc!P(B) /SrcPort (Y) /D s t I P <L> / 
DstPort (Z) J {*> Rim^ *-^HB"CrSrcIP (H) /SrcPor 
t (Q) /Ds t I P (L) /DstPort (Z) J Df-f-;t 1 5 

S 3 0) o ?tJ5£*-f 3 0t\ YES X'$> Z> k h $ 7 4 ~? > h 1 2B<7>ttMlfl& 

^ttfll*jaifit* Uf'>'7"S3 2) o X-f ^T'S 3 1 £3tfrLfc&£f;iU Dk'-t-;< 

1 5 HU ^7i7>M2 AfcfcLTB*^ >»Hr*Sfl^* (Xf^ys 3 3) o *r 
?^S3 2K<fcSSiei£tfX-r :?-7*S 3 3 K J: ? 1 1 B £g£ IX ? 7 4 
7>M2Bi:J:i)$iMU (Af7/S34) 0 

[0 0 4 7J 

^717>M2A, l 2 B«>*il<?*l-?li« jHSUn^yaguioTD^^ 
*aLjc^S^**y»-*-4 (at -y7*S3 5, S3 6) 0 n^y^tc 

[0 0 4 8] 

IB^ttS^TT, 9 V M 2 A3* rs r c I P (A) /SrcPort ( 

X + a) /Ds t I P (L) /DstPort (Z) J *>tt3rtiM**£tr?^* ? hT\ 
nfef— 5KfcrLT> 9 7 <i T V \ l 2 B t *> P 2 P«SE<0**tS€i- & Ut <o 
y/S37) o ±fe*>D*"f VBfUfgffiL*: TSr cPor t (X) J TS 

report (X+a) J^iPor t LTftfl LT^*. 

a littfcoSStr, i^.Ua tw^Drtv**- f- (Por t) ,v 
l lAUfe^Ttftl^Po r t (P+b) 'seoSFfcfcfrfc**,, bii*-)-^ 
?tf^* r -C4«sn^JRi5E'St*d«T**. P2P<?>g£ijU oe— 9— /<l 5^d»- 

?l I AK««Po r t#**»fr**&. 
[0 0 4 9] 

?7-fr> M 2 A^>S*tnif-4j— /<i 5#£fi** (Xf?7*S3 8) t „ u\£- 
■9" -Ml Silfi^U^ 9 -fT> h l 2Bl:xtlT?7-f7> N l 2 Aco^££i§#-a-& ( so 
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(11) IP 2004-180003 A 2004.6.24 

Af7/S 39), C<»m~, iZmo rSrcPori (X) J tfm&Ztlfz TP o r t 
(P)JTtt4<» [SrcPort (Xia) J«»?iifc [Port (P+b)J 

tV^Po r t#^"<K ?7-<T>}> 1 2AO? r c-.'v'H PT K V7* <G> i?y<lT 

> J- 1 2B^S4o 
[0 0 5 0] 

^7<T>M 2B(±, Be- + -;<i5H^5>fT^H 2 A^tSfg* g**£^+ 
ft Uf-;/S4 0) K P 2 P&^£5tBrt*^So--£*U*eT6 (W-;7'S4 1! » 
?y^XT ^ /S 4 1 T'v YES^Utiic t-^-zn 5^P 2 Pgr »r£>iifi L Ur 
yyS4 2) , HO^t §^{iDt:--H--.'? 1 5 kp 2 P * H? BT1- (AT7/S 
43) «, -sr^fft*, otf-*-/«l 5fi, H^7yM 2 B#-65$e>tt**£fl-f * io 

Uf 4 4) o ^y -iry h 1 2B^ibDe-*-;<] 5^</>p 2 Pg*<7>tiJ£K 
Ht«f - *?>jlgii, rSrcIP (B) /SrcPort (Y + C )/D« tIP ( 
D /DstPort (Z) J tk>i ttflfiS^^-g-tr^^y v f- Tirfc>*.ft„ ^7-f7>h 
1 2 A^-g-tlUttU, ^7l"7yF ] 2Bi. tJ$r-f >l$fc«JBl./fc [SrcPort 

(Y) J rSrcPort (Y+ c) J Port $rt£^MLT<Aft 0 c JittS 
oSftt^ft. HC*7^7>M 2B.'is ^f-;/5 4 2<7>S:&K FS r c I P (B 
) /SrcPort (Y+c + 1) /Dsr IP (6) /DstPort ( P + b + n ) 
J ammW* :■> YZ$y4~r> }• I 2 A K« LTiaigKjUIi-ft Uf;' 

/S 4 5) o T>-M 2AOP o r ttftwTtt, 5feCDt:-f- 

/<! 5?)^ n P (G) J t TPo r t (P+b) J t v> 9 »**$lt«:*^ TD s t P » 
or tj ii Tp + b+nJ tt&» ntfft&<Dg&T& «K i«>ntHIHi!:Ii!ittftf 

[0 0 5 1 ] 

f- 1 2B*-^^fi?li^±E<7>2o<^/i9->- f-{±®e#HF«3^Jli{cM€^fT 
foiliiia-'ij, fl'-* 1 1 B?<7>P 0 r t S#eD£*T, |»^)^ y h t:Rtt TS 
r c Po r t (Y+c) J ** TS r c Po r t <Q+d) J t<f-?r;iS\ 2fS» TS 
report (Y+c + 1) J ttTSrePort f Q+ d + 1 ) J 

[0 0 5 2] 

Dt-f-.'n 5ii, *7 -f T> P 1 2B9-P>«P 2 P&tt£>l!rg&£43-f ft j£Ml*J 30 
StWEL Uf?yS4 6) , ce-+-/<i Sli^?^ 7> M 2 Ai:gS«:Sf + 
ft Uf-; 7*S 4 7) o £4>RK. [SrcPort CY+ c ) J **SE^?ilfc TP 0 r 
t (Q+di J h 77-f7>H2B«7'D-A>i?7Kl^ (H)*^5^T>h 
12AUgfit4, ?74'7>'H2Affi, i i A4-*LTBli-f-^i 5 »• 

^gf SftC^^n 1 2Bi:mif»^S4'f|t4 (X*y/S<8), * 
5 + 7> M 2 A fix ?7-f7>H 2BKII8t*ffi*tilS*KS^v»rP 2 P«tt#fr 
BT^i!./L*»-S^^$y^Tft (Af 77"S4 9) o iW^fitii, ?7-f7yM2B 
2 P£SE4rg T «FLrt:fci»'iSfr«l*>TT^ ^Xf?/S 5 OK^frtfto 
[0 0 5 3] 

?7^7> I- 1 2AI±v n?f-4r-/si 5 7*>£>*7-f 7> ?■ 1 2 BoOtsfgt fe^^^fi L « 

at 7 7*S5 ?j ry P 1 2 B^>K&j£f| at 

?-/*S 5 0KJ: »)^7^T> h- 1 2B*tf>P 2 PHfeg*£ii«*fto ?7"S5 0t: 
Jtft P 2 PD&g#T'*i> &T*>~fc<> R£3;fe*:jl!IH?>Mt * 54 T> h 1 2 B>>>*> 
iHI*;fc.ft.'^-y M:^UPo r t#***»U ±1£ n Uttfc?-* n*^^ y P 
£*v-f?> f- 1 2BK#LT&«t*Ci:Kj:*>P2P«tt*fT-7« 
[0 0 5 4 ] 

atv7"S 5 0 TM$4i»MO/tjr9 hK-&*n*tt3rm*tt [SrciP (A) / 
SrcPort ( X + a + 1 ) /Ds t IP (H> /D S t P 0 r t (Q+ d + l)Jt 
&fto rs r c I P (A) J ii?74T> h 1 2 a h I PT Kl'X> TS r 

cPort (X + a + 1 ) J ii^JBSftftP 0 r t.§-S!\ fD» t I P (H) J ti?94 » 
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T> M 2Bfrbmt>tlti?t}-.>ta,l PT TDst Port (Q+d+HJ 

9HgSii*-* 1 1 AJUoT TS r c I P (G) /SrcPor t (P+ b +m> /D 
stIP (H) /DstPort (Q + d + 1 ) J C^&Sft&o 
[0 0 5 5] 

WDiWoT^io -z.<7>e#f§8i*i£, ^ ^ T > f 5 -i ? y f- i 2 Aft?>ffi?> 
»flV7 hftt^»«t^^v H'^tT^<,or^^ab-&o oil), "s-r7-/$3 7 
tftmB*) TSrcPor t (X + a) J tt^^l lAKih TPort <P-l-b>J « 

ff)^»?iiiPor tM*i TP+b + 1 J -Cf*£<U TP + b+mJ £>5:*J:?Ug 

[0 0 5 6] 

^Tttffl&itfc TDsiPort (P + b+ a) J© TnJ # 6 0 

[0 0 5 7] ;-o 
&fcfgM2&I±^-?&&!!> ? . 1 < m < n t i Si I: J: f) m < n a-^> 1 < ra t-i & „ J-pT 
x m£nri>o ( n — m) ^ (n-1) , m^n*-o n < (m+n-1) 

0 J: „ ( P + b + m> ^ ( P + b + ft ) ^ (P + b + m+n-1) <7.>m&tff£&-r 4S 

°[0 05 S] 

> f- 1 2 BK*j LT. WTlC^i- n fl4>/<*- ? f- £3!6t*o 
[0 0 5 9] 

^l©/ty^ h2 0-1 : 

rSrcIP(A)/SrcPorta+a+l)/DstIP<H)/])slPort«H+l)J 30 

-* fSrcIP(€)/SrcPor t (P+b+o)/Dsi IP (B) /DstPort (Q+iJ+D J ; 
%2®rt>ry h2 0-2 : 

rSrdP(A)/SrcPort(I+a+2)/l)stIP(H)/])slPort((W+l)J 

- rsrcIP(G)/Src?or t (P+MiB+l)/Dstir(H>/l>stPort (q+d+1) J ; 
&30/t^r?r*2O-3 : 

rSrcIPGO /SrcPor t a+n+3)/Bst IP(H>/DstPor t J 

40 

- rSrcIP(C)/SicPort(P+l»fiB+2)/l)stIP(H>/D5lPort((Kd+Dj : 



SSnfl/t^ b2 0-n : 

rSrcIP(A)/SrcPort(H-»fn)/l)8tIP(H>/l)stPort«M+l)J 

-* rSrcIP(G)/SrcPort(P+trtf«-l)/]>slIP(H)/l)stPort(^HH-l)j ; 

[0 0 6 0] 50 
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(13) JP 2004-180003 A 2004.6.24 

H3Cfc***i4Jl»K P 2 PBJfeS^Sfi^f 7*S 5 OtiJ, ±8«>nUttI&-*-« 

7>M 2AH*9-f7> I- 1 2B^Ii?*linfi»H&«>.'^7 M*)<7> TS r c P 
o r t (P+ b+m) J TS report (P+ b +m+ a - 1 ) J <0fi)fcs ? 
rS4 5K&-3£ * 9 4 T y V 1 2BH?9-f7> }• ] 2 ACgftC ji<?Jl*;t^ y h 
TDs t Por t (P + b + a) J C> P 2 P£ft#sril8K:fr*o ^ 

ra^l2 1 T-j£-i£}t& nm<0'<Y -y h<Do fc % 7.T y 7* $ 4 5iaoTH-f7^ P 1 
2B?)fl^^7ir> f- ] 2 AC^LTa^tSe^itT <*/.<*- v h 2 2£<O^T-P 
ortffa'-autitii, P 2 p«a*»fTfcii. P 2 PSfi*ff?c:/'* f r*& Q 

[0 0 6 1 ] 10 
^7-fT> h } 2 A. 1 2B<?)*il*ilX'&. ®m*TV?S5 1. S52tP2PfS 
Z> 5 J&3& L r.: ^g^ttW £ *L M0 t * £ 7, r ? / S 5 0 £ X If 7, f y ~f S 4 5 

KRoT, *ifctfc/<^v P ±Hf>/*r? P<7>MfiK Jt^> p 2 p 

i*S&«965Kfr*>*i*o £!ifir*f- y 5 1 . S 5 2tYES fctttf § 
K tiU Port L'CP2P Xfi^SA 3it, -e it-eft Xfv^S53, S 5 4 

UJ: •) P 2 PSfl2> ? ^&MU-> <> 

[0 0 6 2 J 

tfifc'Lfc^fi^-CtiU ^7-fT>i • *-/^XfA«?S«Wi LtP 2 P^icj:^ 
- f-7 Kl'* **■*;& 2o«7)3i*g^i7)^f^ } .^^LTP 2 PA££?t* § 20 

uii i «■ i <^>*a5»«t j5»t*-*»*iii**s3j>t»g|ft$*i* i o(/)^-t- y 

f j^SES*.*-" 5 * v Mi^fi-PJijiftTC**- hm^ifil-f^mtti n««V<* y h t 
[0 0 6 3] 

[&^5$£] 30 

«©>-e»lti:^*i:P2 P8«*«*L P 2 PiififcfH it#t84. 
[Sw^fS^s-gj^] 

[02] )V-?tg^?il*g^^5'f7>ff:, T Ki^lt^t hS#<0£»# 
im 3 A] P S#*»T 'V^V XA fcflffl LT»*$ *l* P 2 

[0 3B] *«Wuff*jjf->#^aTn/^yXA*wffl Lfi»*?*i*p 2 p»*«> 

[0 3 C] *SS8Uf64#- hS^HTfl/rfyXAiflJi LT$***i*P 2 P»««> 

[0 5] m*<7)^7^T^f. •■H--/<5/^rAT*-*^ffi-t*»^«SEtt*aWi- 
[16] %*<T>? 2 P*«T^M«ji!L*SiWi-*Mff*J:y r *a7D-.BT*4* 

[a?] si?jp2 ¥&&^<D*n®rmi:&itzm&to£tf&®7v-mx~$>i, < , 

11A, 11B so 
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(M) 3P 20M-180OO3 A 2004 .$.?4 

12 A, 1 2 B 9 y i T y Y 

13 4> * - * ? h 

14 1 # } eDffl£&K 
1 5 c feT-^-;* 



IBM la 3 a] 
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